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Description
BACKGROUND OF THE INVENTION

[0001] The invention relates to a tyre building drum
having a turn-up mechanism for use in building an un-
vulcanised tyre using rubber tyre components that may
or may not have been provided with reinforcement cords
and two bead cores that may or may not have been pro-
vided with an apex.

[0002] Aknowntyre building drum, as for example pub-
lished in JP 2008 296407 A, is provided with a basic part
having a central shaft, two ring segments (also called
clamping mechanisms) placed around the shaft and
spaced apart from each other, for supporting the bead
cores and means for radially expanding the part of the
tyre components that is situated within the ring segments.
On either side outside of the ring segments, the tyre build-
ing drum is provided with a set of axially extending arms
(also called turn-up or folding arms), wherein at a first
free outer end oriented towards the ring segment each
arm is provided with a first turn-up member, generally a
turn-up roller, and at an opposite second outer end they
are hinged to an axially shiftable arm support. Near the
first outer end at least a part of each arm may be provided
with means for supporting the tyre component, alterna-
tively the tyre building drum may comprise individual sup-
port means, that are not connected to the arms.

[0003] In a so-called starting position the support
means form a circumferential support surface for the tyre
components. For the turn-up process use is made of
means for shifting the arm supports. On the one hand
said means are able to move the second outer ends of
both sets of arms axially towards each other in a first
direction. Because simultaneously the part of the tyre
components that is situated within the ring segments is
expanded, the arms will be subjected to a tilting in radial
planes towards a tilting position, as a result of which the
first outer ends move axially and radially while pressing
the part of the tyre components that was originally outside
of the ring segments against the expanded part of the
tyre components that is situated within the ring segments.
On the other hand said means ensure that the arms can
be moved back from the tilting position to the starting
position, because the means axially move the arm sup-
ports apart in a second direction, opposite the first direc-
tion.

[0004] Such tyre building drums provided with a turn-
up mechanism, are generally known. They may be de-
signed as tyre building drum on which the tyre compo-
nents, in particular liner and carcass layers and sides are
supplied and of which a cylindrical casing is being made,
and also bead cores are supplied, after which the cylin-
drical casing on the tyre building drum is expanded into
a shaped torus shape, in which the sides of the casing
are turned up about the bead cores by means of the turn-
up mechanism. They may also be designed as a shaping
drum, to which an already formed cylindrical carcass cas-
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ing has been supplied.

[0005] Such a tyre building drum with turn-up mecha-
nism is among others known from EP-A-1.562.738. Dur-
ing the turn-up process, in which the arms tilt, the parts
of the tyre components situated on the support means
shift over the support means towards the turn-up member
(turn-up roller) to be discharged from there. Due to a me-
chanic coupling the sets of hinging arms on either side
can be moved synchronously from the starting position
to the tilting position outside of the ring segments. Al-
though the known tyre building drum usually functions
satisfactorily and produces accurate tyres within the set
tolerances, it has turned out that in practice a number of
produced tyres were of inferior quality.

SUMMARY OF THE INVENTION

[0006] Itis an object of the present invention to provide
a tyre building drum with a simple turn-up mechanism
having arms with which tyres can be manufactured ac-
curately.

[0007] According to a first aspect the invention pro-
vides a tyre building drum as defined in claim 1, with turn-
up mechanism for use in building an unvulcanised tyre
using rubber tyre components, with two bead cores,
wherein the tyre building drum is provided with:

a basic part having a central drum shaft;

two ring segments placed around the shaft and
spaced apart from each other, for supporting the
bead cores;

an expansion device for radially expanding the part
of the tyre components situated within the ring seg-
ments;

two sets of, in a starting position, axially extending
arms that are placed on either side outside of the
ring segments, wherein at a first free outer end ori-
ented towards the ring segments the arms are pro-
vided with a first turn-up member, and atan opposing
second outer end they are hinged to an axially shift-
able arm support,

a shifting device onthe one hand forin afirst direction
shifting the arm supports to move the second outer
ends of both sets of arms axially towards each other,
wherein the arms are tiltable in radial planes from
the starting position to a tilting position for as a result
axially and radially moving the first outer ends while
pressing the part of the tyre components situated
outside of the ring segments against the expanded
part of the tyre components situated within the ring
segments, and on the other hand for in a second
direction, opposite the first direction, shifting the arm
supports to move the arms axially apart from the tilt-
ing position to the starting position,

a detection device for detecting whether at least one
movable part of the tyre building drum is in a wanted
position,
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characterised in that the detection device comprises a
compressed air source and an air channel connected or
connectable with the compressed air source, wherein the
air channel comprises an opening, and wherein the mov-
able part, at least in or near the wanted position, is cou-
pled to the opening for adjusting or changing a flow and/or
a pressure in the air channel,

wherein the detection device furthermore comprises a
flow and/or pressure meter for measuring the flow or the
pressure, respectively, in the air channel.

[0008] Preferred embodiments of the invention are de-
fined in the dependent claims.

[0009] The tyre building drum according to the inven-
tion is provided with a detection device for detecting
whether at least one of the movable parts, such as the
arms or the clamping mechanism and the like, are in the
wanted position, for instance the starting position. By
making use of measuring a flow or pressure in an air
channel the detection- can take place remote from the
opening and it is not necessary to place a flow and/or
pressure meter near the moving part.

[0010] The detection device can now give a detection
signal indicating whether or not the movable partis in the
wanted position, and in particular it can be verified wheth-
er the moving part is in wanted position correctly. If this
is not the case a signal given can automatically prevent
a next process step from being carried out. Additionally
or alternatively a signal given can for instance activate
an alarm device for giving an alarm or the detection signal
may automatically stop the operation of the tyre building
drum. In that way it is possible to bring the moving part
in the correct position before a next process step has to
be carried out, so that tyres can be manufactured safely
and accurately.

[0011] In one embodiment the movable part, at least
in or near the wanted position, abuts a contact surface
of a stop part in a substantially sealing manner, wherein
the air channel debouches on or in the contact surface
of the stop part.

[0012] In one embodiment the air channel at least par-
tially runs through the stop part (22).

[0013] Inone embodimentthe detection device further-
more comprises a safety bush with a prestressing spring,
wherein the safety bush is pressed against the contact
surface in a substantially sealing manner by means of
the prestressing spring, and wherein the movable part,
at least in or near the wanted position, is coupled to the
safety bush.

[0014] In one embodiment the movable part, at least
in or near the wanted position, abuts the safety bush..
[0015] In one embodiment the movable part, at least
in the wanted position, abuts the safety bush in a force-
less manner.

[0016] Inoneembodimentthe air channel runsthrough
a part of the safety bush.

[0017] In one embodiment the flow and/or pressure
meter is placed in a main housing of the tyre building
drum and/or spaced apart from the central drum shaft.
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[0018] Inone embodimentthe movable partcomprises
at least one of the ring segments.

[0019] Inone embodimentthe movable partcomprises
at least one of the arms, an arm support or the shifting
device.

[0020] In one embodiment the detection device is
adapted for detecting whether the arms are in the starting
position, and for giving a detection signal indicating
whether or not the arms are in the starting position.
[0021] Inone embodiment the shifting device compris-
es pull/push rods that extend substantially parallel to a
centre line of the drum shaft to within a main housing of
the tyre building drum, in which main housing a drive
mechanism is placed with which the pull/push rods are
operationally coupled, and wherein in the main housing
adetection device is placed for detecting whether at least
one of the pull/push rods of the tyre building drum is in
the wanted position.

[0022] In one embodiment the detection device com-
prises an electric contact arranged in the main housing.
[0023] Inone embodimentthe detection device further
comprises an electric contact arranged in the tyre build-
ing drum.

[0024] In one embodiment the detection device is
adapted for giving a detection signal when the moving
part is not correctly placed at the wanted position.
[0025] Inoneembodimentthe invention providesatyre
building drum with turn-up mechanism for use in building
an unvulcanised tyre using rubber tyre components, with
two bead cores, wherein the tyre building drum is provid-
ed with:

a basic part having a central drum shaft;

two ring segments placed around the shaft and
spaced apart from each other, for supporting the
bead cores;

an expansion device for radially expanding the part
of the tyre components situated within the ring seg-
ments;

two sets of, in a starting position, axially extending
arms that are placed on either side outside of the
ring segments, wherein at a first free outer end ori-
ented towards the ring segments the arms are pro-
vided with a first turn-up member, and atan opposing
second outer end they are hinged to an axially shift-
able arm support;

a shifting device on the one hand forin afirst direction
shifting the arm supports to move the second outer
ends of both sets of arms axially towards each other,
wherein the arms are tiltable in radial planes from
the starting position to a tilting position for as a result
axially and radially moving the first outer ends while
pressing the part of the tyre components situated
outside of the ring segments against the expanded
part of the tyre components situated within the ring
segments, and on the other hand for in a second
direction, opposite the first direction, shifting the arm
supports to move the arms axially apart from the tilt-
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ing position to the starting position, wherein the shift-
ing device comprises pull/push rods that extend sub-
stantially parallel to a centre line of the drum shaft
to within a main housing of the tyre building drum, in
which main housing a drive mechanism is placed
with which the pull/push rods are operationally cou-
pled, and

a detection device for detecting whether at least one
movable part of the tyre building drum is in a wanted
position, wherein the detection device is placed in
the main housing for detecting whether at least one
of the pull/push rods of the tyre building drum is in
the wanted position.

[0026] In one embodiment the detection device com-
prises an electric contact arranged in the main housing.
[0027] Inone embodimenttheinvention provides atyre
building drum with turn-up mechanism for use in building
an unvulcanised tyre using rubber tyre components, with
two bead cores, wherein the tyre building drum is provid-
ed with a basic part having a central drum shaft, two ring
segments placed around the shaft and spaced apart from
each other, for supporting the bead cores and expansion
device for radially expanding the part of the tyre compo-
nents situated within the ring segments and wherein on
either side outside of the ring segments the tyre building
drum is provided with a set of axially extending arms,
wherein at a first free outer end oriented towards the ring
segment the arms are provided with a first turn-up mem-
ber, and at an opposing second outer end it is hinged to
an axially shiftable arm support, wherein the tyre building
drum is furthermore provided with a shifting device on
the one hand for in a first direction shifting the arm sup-
ports to move the second outer ends of both sets of arms
axially towards each other, wherein the arms are tiltable
in radial planes from the starting position to a tilting po-
sition for as a result axially and radially moving the first
outer ends while pressing the part of the tyre components
situated outside of the ring segments against the expand-
ed part of the tyre components situated within the ring
segments, and on the other hand for in a second direc-
tion, opposite the first direction, shifting the arm supports
to move the arms axially apart from the tilting position to
the starting position, characterised in that the tyre build-
ing drum is provided with a detection device for detecting
whether the arms are in the starting position, and for giv-
ing a detection signal indicating whether or not the arms
are in the starting position.

[0028] A long survey proved that at least a part of the
problems in the known tyre building drum is caused be-
cause in some cases atleast one of the arms, after having
been brought into the tilting position, subsequently is not
fully moved into the starting position. As a result the first
outer end of the arm still projects slightly radially, as a
result of which not only tyre components that are ar-
ranged on the arm are not correctly positioned, the proc-
ess steps after bringing the arm incorrectly in the starting
position are not carried out correctly either and in some
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cases are carried out unsafely. By according to the in-
vention providing the tyre building drum with a detection
device for detecting whether the arms are in the starting
position, and for giving a detection signal indicating
whether or not the arms are in the starting position, it can
be verified whether the arms are correctly in the starting
position. When this is not the case the signal given can
automatically prevent a next process step from being car-
ried out. Additionally or alternatively the signal given can
for instance activate an alarm device for giving an alarm
or the detection signal can automatically stop the oper-
ation of the tyre building drum. In that way it will be pos-
sible to bring the arms into the correct position before a
next process step has to be carried out, so that tyres can
be manufactured safely and accurately.

[0029] Inanadvantageous embodimentofa tyre build-
ing drum according to the invention the detection device
comprises an electric contact arranged in the tyre build-
ing drum. Additionally or alternatively the detection de-
vice may comprise an external sensor. Such a sensor
may for instance be a light sensor, a magnet sensor or
a camera system.

[0030] Ina highly compact embodiment of a tyre build-
ing drum according to the invention, the detection device
comprises a compressed air source and an air channel
connected or connectable to a compressed air source,
wherein in the starting position an arm support abuts a
contact surface of a stop part of the basic partin a sealing
manner, wherein the air channel runs through the stop
part, wherein the air channel debouches on the contact
surface of the stop part, wherein the detection device
preferably also contains a flow and/or pressure meter for
measuring the flow or the pressure, respectively, in the
air channel. In one embodiment of a tyre building drum
according to the invention an even more accurate detec-
tion of the position of the arms and an even safer oper-
ation of the tyre building drum is achieved because the
second outer end of each armis provided with an abutting
end, in which each stop part at its outer circumference
is provided with a recess, wherein in the recess a safety
bush is accommodated, which safety bush has a contact
wall which by means of a prestressing spring is sealingly
pressed against a wall of the recess, wherein the safety
bush is provided with a free outer end which in the starting
position abuts the abutting end of the arms in a forceless
manner, and wherein the air channel runs through a part
of the safety bush. Because use is made of an air channel
a compact tyre building drum can be achieved.

SHORT DESCRIPTION OF THE DRAWINGS

[0031] The invention will be elucidated on the basis of
a number of exemplary embodiments shown in the at-
tached drawings, in which:

Figures 1A-1D schematically show a longitudinal
section of a tyre building drum having a turn-up
mechanism for building an unvulcanised tyre, in sev-
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eral treatment steps;

Figure 2 schematically shows a longitudinal section
of a part of a tyre building drum according to the
invention, wherein the arms are in the starting posi-
tion;

Figure 3 schematically shows a longitudinal section
of a part of a tyre building drum according to the
invention, wherein the arms are in the tilting position;
Figure 4 schematically shows a longitudinal section
of a part of a tyre building drum according to the
invention, wherein the arms are in a position between
the tilting position and the starting position;

Figure 5 schematically shows a longitudinal section
of a part of a tyre building drum according to the
invention, wherein the arms are incorrectly in the
starting position;

Figure 6 schematically shows a longitudinal section
of a part of a tyre building drum according to the
invention, wherein the arms are in the starting posi-
tion again;

Figure 7 schematically shows a longitudinal section
of a part of a second exemplary embodiment of a
tyre building drum according to the invention, where-
in the clamping mechanism s in the starting position;
and

Figure 8 schematically shows a longitudinal section
of a part of a second exemplary embodiment of a
tyre building drum according to the invention, where-
in the clamping mechanism is in a radially extended
position.

DETAILED DESCRIPTION OF THE DRAWINGS

[0032] Figure 1A shows a side view in cross-section
of an exemplary embodiment of a tyre building drum to
which the invention can be applied. Building an unvul-
canised tyre using rubber tyre components takes place
on a first drum half 2 and a second drum half 3, that are
arranged at least almost substantially symmetrical with
respect to the centre of the tyre building drum and around
the drum shaft 1. The first and second drum halves 2, 3
can be moved in axial direction along the drum shaft 1.
Each drum half 2, 3 comprises a folding arm unit, also
called turn-up mechanism, having folding arms 14, that
are connected to the drum half 2, 3 in question in a swiv-
elling manner. Furthermore the drum halves 2, 3 are pro-
vided with a shoulder support 12 and a ring segment 13
for supporting the bead cores b, also called clamping
mechanism.

[0033] Thetyre buildingdrum comprises a hollow drum
shaft 1 in which a transmission for the drive of the drum
halves 2, 3 and of the folding arm units is housed. Said
transmission comprises four pull/push rods 101, 103,
105, 107, that are concentrically placed in the drum shaft
1.

[0034] The most central pull/push rod is the first pull/
push rod 101, which near its outer end situated within
the drum shaft 1, via a first connecting part or flight pin
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102 is coupled to the first drum half 2 (not shown in detail).
Around at least a portion of the central first pull/push rod
101 the tubular third pull/push rod 103 is placed, which
near its outer end situated within the drum shaft 1 via a
third connecting part or flight pin 104 is coupled to the
folding arm unit of the first drum half 2. Around at least
a portion of third pull/push rod 103 the tubular fourth pull/
push rod 105 is placed, which near its outer end situated
within the drum shaft 1 via a fourth connecting part or
flight pin 106 is coupled to the folding arm unit of the
second drum half 3. Around at least a portion of the fourth
pull/push rod 105 the tubular second pull/push rod 107
is placed, which near its outer end situated within the
drum shaft 1 via a second connecting part or flight pin
108 is coupled to the second drum half 3.

[0035] The four pull/push rods 101, 103, 105, 107 ex-
tend substantially parallel to the centre line h of the drum
shaft 1 to within the main housing 4 of the tyre building
drum. In the main housing 4 a drive mechanism 9, 10 is
placed with which the pull/push rods 101, 103, 105, 107
are coupled as described below in more detail.

[0036] Thedrum shaft1comprises afirstand asecond
drum shaft portion, wherein the first drum shaft portion
also called driving shaft 5, is rotatable in a bearing device
6 placed in the main housing 4. The second drum shaft
portion is connected to the first drum shaft portion via a
coupling member that is adapted for substantially axially
and detachably coupling the first drum shaft portion to
the second drum shaft portion, via a flange coupling 15.
[0037] The second drum shaft portion is provided with
a first drum shatft slot for accommodating a first connect-
ing part 102 for connecting the first pull/push rod 101 to
the first drum half 2. The first drum shaft slot may further
be adapted foraccommodating a second connecting part
104 for connecting the third pull/push rod 103 to the fold-
ing arm unit of the first drum half 2. However in an alter-
native embodiment a separate drum shaft slot may have
been provided for the second connecting part. The sec-
ond drum shaft portion furthermore also comprises a sec-
ond drum shaft slot foraccommodating a third connecting
part 108 for connecting the second pull/push rod 107 to
the second drum half 3. The second drum shaft slot may
furthermore be adapted for accommodating the fourth
connecting part 106 for connecting the fourth pull/push
rod 105 to the folding arm unit of the second drum half
3. However in an alternative embodiment a separate
drum shaft slot may have been provided for the fourth
connecting part.

[0038] The driving shaft 5 is coupled to a drum shaft
driving motor 8 by means of a belt transmission 7, where-
inthe belttransmission 7 is placed at a side of the bearing
device 6 extending away from the drive mechanism 9,
10. As shown in figure 1A, the belt transmission 7 is
placed outside of the main housing 4.

[0039] Furthermore within the main housing 4, the
drive mechanism 9, 10 is placed substantially in the ex-
tension of the drum shaft 1, behind the bearing device 6.
Thefour pull/pushrods 101,103, 105, 107 extend beyond
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the bearing device 6 up into the drive mechanism 9, 10.
[0040] The drive mechanism 9, 10 comprises a first
spindle 113 and a second spindle 115, which are placed
substantially on either side of a centre line h of the drum
shaft 1. The first spindle 113 is provided with a thread
which on either side of the middle of the drive mechanism
has an equally large pitch but of an opposite direction.
On the first spindle 113 on either side of the middle of
the drive mechanism 9 a first flight nut 109 and a second
flight nut 112 are arranged, wherein the first and second
flight nut 109, 112 are Connected to the first pull/push
rod 101 and the second pull/push rod 107, respectively.
The second spindle 115 is provided with thread which on
either side of the middle of the drive mechanism has an
equally large pitch but of an opposite direction. On the
second spindle 115 on either side of the middle of the
drive mechanism 10 a third flight nut 110 and a fourth
flight nut 111 are arranged, wherein the third and fourth
flight nut 110, 111 are connected to the third pull/push
rod 103 and the fourth pull/push rod 105, respectively.
When driving the first 113 and second 115 spindle, re-
spectively, the first and second flight nut 109, 112 and
third and fourth flight nut 110, 111, respectively, will be
driven at substantially the same speed but in opposite
direction. As the pull/push rods 101, 103, 105, 107 move
along with the drum shaft 1 and the drive mechanism 9,
10 is substantially fixated in the main housing 4, the pull/
push rods 101, 103, 105, 107 are connected to.the re-
spective flight nuts 109, 112, 110., 111 via a bearing.
[0041] Optionally the flight nuts 109, 110, 111 and 112
can be supported by linear guides.

[0042] For determining the position of for instance the
flight nuts 110, 111 of the pull/push rods 103, 105 of the
turn-up or folding arms 14, two sensors 15a, 15b are
placedin the main housing 4, which sensors are activated
by the flight nuts when the turn-up or folding arms 14 are
in the starting position, as shown in figures 1A and 1B.
[0043] The first spindle 113 and the second spindle
115 are each coupled to their own servomotor 114, 116
via a belt transmission.

[0044] The drive mechanism 9, 10 as discussed in de-
tail above, provides a considerable improvement in the
synchronous movement of the drum halves 2, 3, and of
the folding arms 14 of the drum halves 2, 3. For adjusting
the position of the first drum half 2 and its folding arms
mirror-symmetrically with respect to the position of the
second drum half 3 and its folding arms, particularly mir-
ror-symmetrically in perpendicular bisector plane v
through the middle of the tyre building drum, the first pull/
push rod 101 is substantially axially adjustably coupled
to the first flight nut 109, and the third pull/push rod 103
is substantially axially adjustably coupled to the third flight
nut 110. Optionally the second and/or fourth flight nut
can also be substantially axially adjustably coupled to
the pull/push rod in question.

[0045] In the embodiment as shown in figure 1A, the
drive mechanisms 9, 10 are placed on either side above
and below the centre line h of the drum shaft 1. In this
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embodiment the spindles 113, 115 are placed parallel to
the pull/push rods 101, 103, 105, 107 on a so-called 12
o’clock - 6 o’clock position. In an alternative embodiment
the drive mechanisms can also be placed on other posi-
tions around the centre line h. For instance the drive
mechanisms 9, 10 can be placed on either side of the
centre line h in a substantially horizontal plane on a so-
called 9 o’clock - 3 o’clock position, or the drive mecha-
nisms 9, 10 can be placed at an angle wherein the inter-
section of the centre line h and the first 113 and second
115 spindle with a plane perpendicular form the vertices
of a triangle, for instance on a so-called 8 o’clock - 4
o’clock position.

[0046] In an alternative embodiment the drive mecha-
nism 9, 10 can be also be designed double. In that case
each pull/push rod has its own spindle. Said four spindles
can then be placed around the centre line h of the drum
shaft 1, for instance on a so-called 12 o’clock - 3 o’clock
- 6 o’clock - 9 o’clock position.

[0047] In use the tyre components t of rubber with the
beads b on the drum halves 2, 3 that are placed in a
defined starting position, as shown in figure 1B.

[0048] Subsequently the drum halves 2, 3 are shifted
to the centre of the tyre building drum by shifting at least
the first 101 and the second 107 pull/push rod, as shown
in figure 1C. For shifting the drum halves 2, 3 without
turning up the folding arms 14, on the one hand the first
101 and third 103 pull/push rod are substantially jointly
driven and simultaneously the second 107 and fourth 105
pull/push rod are substantially jointly driven. This can be
achieved by driving the first and second spindle 113, 115
at the same speed and in the same direction by means
of the first and second servomotor 114, 116.

[0049] Subsequently the folding arms 14 are activated
to stitch the rubber components. For swivelling the folding
arms 14 upwards, as shown in figure 1D, on the one hand
the third pull/push rod 103 is moved with respect to the
first pull/push rod 101 and simultaneously the fourth pull/
push rod 105 is moved with respect to the second pull/
push rod 107. When the drum halves 2, 3 are at a stand-
still during lifting the folding arms 14, only the second
spindle 115 needs to be driven.

[0050] Figure 2 schematically shows a longitudinal
section of an enlarged part of a tyre building drum ac-
cording to the invention, wherein the arms 14 are in the
starting position. The tyre building drum is provided with
a detection device for detecting whether the arms 14 are
in the starting position, and for giving a detection signal
indicating whether or not the arms are in the starting po-
sition. In that way the detection device may comprise an
electric contact 15 arranged in the tyre building drum,
which electric contact in the embodiment shown depend-
ing on whether or not making contact with a turn-up roller
11, arranged at afirst free outer end ofthe arm 14 oriented
towards the ring segment, gives a different detection sig-
nal. It will be clear that the electric contact can also be
arranged on other places, such as for instance in the
hinge S of the folding arm 14. Additionally or alternatively
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the detection device may comprise an external sensor.
The detection signal can be used for automatically stop-
ping the tyre building drum in order to prevent that a next
process step is carried out, and/or for giving an alarm
signal.

[0051] As shown in the embodiment according to fig-
ures 2-6 the fourth flight pin 106 engages onto an arm
support 17 for being able to shift the arm supports and
thus the folding arms 14. In the inactive position shown
in figure 2 the arm support 17 abuts a wall 19 of a stop
part 22.

[0052] In the embodiment shown of the invention the
second outer end of each arm 14 is provided with abutting
end 18. Furthermore each stop part 22 is provided with
arecess 24 at its external circumference, wherein a safe-
ty bush 25 is accommodated in the recess 24. The safety
bush 25 has a contact wall 26 which by means of a pre-
stressing spring 27 is sealingly pressed against a wall 28
of the recess 24. The safety bush 25 is provided with a
free outer end 29 which in starting position abuts the abut-
ting end 18 of the arms 14 in a forceless manner. An
electric contact 21 can be arranged in the stop part 22
for detecting whether the arm support 17 abuts the stop
part 22. Alternatively said electric contact can be re-
placed by a channel portion (not shown) that communi-
cates with the air channel. Moreover said electric contact
can also be accommodated in the main housing 4, as
the shafts continue up into the main housing.

[0053] An air channel 20 runs through the stop part 22,
which air channel is connected or can be connected to
acompressed air source 23. Connected to the airchannel
20, or its connection with the compressed air source 23,
are a flow meter F and/or a pressure meter P for meas-
uring the flow and/or the pressure, respectively, in the air
channel 20. The air channel 20 debouches at the location
of the exit K2 in the contact wall 26 of the safety bush
25, wherein it is noted that for connection of the stop part
22 to the safety bush 25 an at least partially flexible con-
duit is used.

[0054] The operation of the tyre building drum is elu-
cidated in short below.

[0055] In the position shown in figure 2 the arms 14
are in the starting position. In said position the arm sup-
port 17 is held against the stop part 22. The spring 27
also keeps the exit K2 closed. The detection device (the
flow meter F and/or the pressure meter P) does not meas-
ure flow (or a certain pressure by the pressure meter),
so that the detection device gives a signal indicating that
the arms are correctly in the starting position, so that the
next process step can be proceeded with.

[0056] In said next process step (figure 3) the drive
mechanisms drive the fourth flight pin 106 in the direction
of the arrow, so that the arms 14 are brought into the
tilting position. In said process step the detection device
has no function and can therefore be switched off for
instance. The signals given need not be processed ei-
ther.

[0057] In the next process step shown in figure 4, the
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fourth flight pin 106 is shifted by the drive mechanisms
in a direction opposite to the one shown in figure 3 (see
arrow), as a result of which the arms 14 are brought back
from the tilting position via the intermediate position
shown in figure 4 into the starting position again. As can
be seen in figure 4 the exit K2 is closed off by the spring
27.

[0058] Infigure 5 a schematic longitudinal section of a
part of a tyre building drum according to the invention is
shown, wherein at least one of the arms 14 is incorrectly
in the starting position. In this case the electric contact
detects that the arm support 17 correctly abuts the stop
part 22 and has arrived in the inactive position (or starting
position). The exit K2 is opened however because one
or several arms 14 bump against the free outer end 29
of the safety bush 25 and press in the spring 27. Now
the flow meter F detects a large flow, as a result of which
the signal given by the flow meter indicates an incorrect
position of at least one of the arms 14, as a result of which
for instance the rotation of the tyre building drum is au-
tomatically stopped, and it is ensured that no next proc-
ess step can be carried out. An alarm can also be given,
so that an operatoris able to place the arms in the correct
(safe) position, as shown in figure 6. Alternatively or ad-
ditionally the signal of the electric contact 21 can be used,
that in the situation as shown in figure 5 indicates that
the arm has not arrived in the correct position. In that way
it can be ensured that as a condition for carrying out a
next process step the detection device should indicate
that all arms are in the correct starting position.

[0059] In figure 7 a schematic longitudinal section of
an enlarged part of a second exemplary embodiment of
a tyre building drum according to the invention is shown,
wherein the clamping mechanism 13 and its drive 13a,
are in the starting position. The tyre building drum is pro-
vided with a detection device for detecting whether the
clamping mechanism 13 is in the starting position, and
for giving a detection signal indicating whether or not the
clamping mechanism is in the starting position.

[0060] An air channel 20a connected or connectable
to a compressed air source 23a’ runs through the wall of
the drum shaft 1. Connected to the air channel 20a, or
its connection to the compressed air source 23a, are a
flow meter F and/or a pressure meter P, for measuring
the flow or the pressure, respectively, in the air channel
20a. At the location of the opening or exit K3 the air chan-
nel 20a debouches in the contact wall of the drive of the
clamping device 13a.

[0061] In the initial position as shown in figure 7 the
drive mechanism of the clamping mechanism 13a sub-
stantially sealingly abuts the opening or exit K3 and there
is substantially no flow and a pressure is able to build up
within the air channel.

[0062] When the drive mechanism of the clamping
mechanism 13ais activated for driving a radial expansion
of the clamping mechanism 13, as shown in figure 8, the
exit is opened, as a result of which air is able to flow out
of the opening and a flow arises in the air channel 20a.
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Furthermore the pressure in the air channel will at least
partially drop away. By detecting the pressure and/or the
flow in the air channel 20, it can be detected whether or
not the clamping mechanism 13 is in the wanted starting
position.

[0063] Itis noted here that the flow meter F and/or the
pressure meter P can be placed remote from the opening
K3, and preferably are placed in the main housing 4.
[0064] In a further embodiment of a building drum one
or more of the detection devices described above can be
combined.

[0065] The invention is described above by way of ex-
ample on the basis of a tyre building drum wherein the
means for shifting the arm supports comprise drive mech-
anisms and driven spindles. The invention, however, is
not limited to application to said tyre building drums but
can also be applied to tyre building drums wherein the
means for shifting the arm supports contain pneumatic
piston/cylinder assemblies, wherein each assembly
comprises a cylinder room and a piston movable therein,
which piston is connected to an arm support, and which
piston divides the cylinder room into a first cylinder room
part and a second cylinder room part, wherein each as-
sembly can be operated via an air conduit connected or
connectable to a compressed air source.

[0066] The invention can also be applied in the detec-
tion of whether or not tyre components and/or bead cores
are situated at the wanted position. For instance the tyre
components and/or the bead cores, when present, are
able to close off an opening in the air channel in a sub-
stantially sealing manner, as a result of which the pres-
ence of the tyre components and/or the bead cores can
be detected by the flow and/or pressure meter.

List of reference numbers

[0067]

Drum shaft

First drum half

Second drum half

Main housing

Drive shaft

Bearing device

Belt transmission

Drum shaft driving motor
9 Drive mechanism

10 Drive mechanism

O ~NO O WN -

10

15

20

25

30

35

40

45

18 Abutting end

19 Wall of stop part

20 Air channel

20a  Air channel

21 Electric contact

22 Stop part

23 Compressed air source

23a  Compressed air source

24 Recess stop part

25 Safety bush

26 Contact wall for safety bush
27 Prestressing spring

28 Wall of recess

29 Free outer end of safety bush
F Flow meter

P Pressure meter

K2 Exit

K3 Exit

S Hinge

b beads

h centre line

t tyre components

% perpendicular bisector plane
101 First pull/push rod

102  First connecting part/flight pin
103  Third pull/push rod

104  Third connecting part/flight pin
105  Fourth pull/push rod

106  Fourth connecting part/flight pin
107  Second pull/push rod

108  Second connecting part/flight pin
109  First flight nut

110  Third flight nut

111 Fourth flight nut

112 Second flight nut

113  First spindle

114  First servomotor

115  Second spindle

116  Second servomotor

Claims

1. Tyre building drum with turn-up mechanism for use

in building an unvulcanised tyre using rubber tyre
components (t), with two bead cores (b), wherein the

tyre building drum is provided with:

11 Turn-up roller

15a
15b
16
17

Shoulder support

Clamping mechanism (ring segment)
drive for clamping mechanism
Folding arms

Electric contact

Electric contact

Electric contact

Flange coupling

Arm support

50

55

a basic part having a central drum shaft (1);
two ring segments (13) placed around the shaft
and spaced apart from each other, for support-
ing the bead cores (b) ;

an expansion device for radially expanding the
part of the tyre components situated within the
ring segments;

two sets of, in a starting position, axially extend-
ing arms (14) that are placed on either side out-
side of the ring segments, wherein at a first free
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outer end oriented towards the ring segments
the arms are provided with a first turn-up mem-
ber (11), and at an opposing second outer end
they are hinged to an axially shiftable arm sup-
port (17),

a shifting device on the one hand for in a first
direction shifting the arm supports (17) to move
the second outer ends of both sets of arms (14)
axially towards each other, whereinthe arms are
tiltable in radial planes from the starting position
to a tilting position for as a result axially and ra-
dially moving the first outer ends while pressing
the part of the tyre components situated outside
of the ring segments against the expanded part
of the tyre components situated within the ring
segments, and on the other hand forin a second
direction, opposite the first direction, shifting the
arm supports (17) to move the arms (14) axially
apart from the tilting position to the starting po-
sition,

a detection device for detecting whether at least
one movable part of the tyre building drum is in
a wanted position,

characterised in that the detection device com-
prises a compressed air source (23) and an air
channel (20) connected or connectable with the
compressed air source, wherein the air channel
comprises an opening (k2), and wherein the
movable part, at least in or near the wanted po-
sition, is coupled to the opening for adjusting or
changing a flow and/or a pressure in the air
channel,

wherein the detection device furthermore com-
prises a flow and/or pressure meter (F, P) for
measuring the flow and/or the pressure, respec-
tively, in the air channel.

Tyre building drum according to claim 1, wherein the
movable part, at least in or near the wanted position,
abuts a contact surface of a stop part (22) in a sub-
stantially sealing manner, wherein the air channel
debouches on or in the contact surface of the stop
part.

Tyre building drum according to claim 2, wherein the
air channel at least partially runs through the stop
part (22).

Tyre building drum according to claim 2 or 3, wherein
the detection device furthermore comprises a safety
bush with a prestressing spring, wherein the safety
bush is pressed against the contact surface in a sub-
stantially sealing manner by means of the prestress-
ing spring, and wherein the movable part, at least in
or near the wanted position, is coupled to the safety
bush.

Tyre building drum according to claim 4, wherein the
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10.

1.

12.

13.

14.

15.

movable part, at least in or near the wanted position,
abuts the safety bush.

Tyre building drum according to claim 5, wherein the
movable part, at least in the wanted position, abuts
the safety bush in a forceless manner.

Tyre building drum according to claim 4, 5 or 6,
wherein the air channel runs through a part of the
safety bush.

Tyre building drum according to any one of the pre-
ceding claims, wherein the flow and/or pressure me-
teris placed in a main housing (4) of the tyre building
drum and/or spaced apart from the central drum
shaft (1).

Tyre building drum according to any one of the pre-
ceding claims, wherein the movable part comprises
at least one of the ring segments (13).

Tyre building drum according to any one of the pre-
ceding claims, wherein the movable part comprises
atleastone of the arms, an arm support or the shifting
device.

Tyre building drum according to claim 10, charac-
terised in that the detection device (15; 20, F, P) is
adapted for detecting whether the arms (14) are in
the starting position, and for giving a detection signal
indicating whether or not the arms are in the starting
position.

Tyre building drum according to claim 1, wherein the
shifting device comprises pull/push rods (101, 103,
105, 107) that extend substantially parallel to a cen-
tre line (h) of the drum shaft (1) to within a main hous-
ing (4) of the tyre building drum, in which main hous-
ing a drive mechanism (9, 10) is placed with which
the pull/push rods (101, 103, 105, 107) are opera-
tionally coupled, and wherein in the main housing a
detection device is placed for detecting whether at
least one of the pull/push rods of the tyre building
drum is in the wanted position.

Tyre building drum according to claim 12, wherein
the detection device comprises an electric contact
(15) arranged in the main housing.

Tyre building drum according to any one of the pre-
ceding claims, wherein the detection device further
comprises an electric contact arranged in the tyre
building drum.

Tyre building drum according to any one of the pre-
ceding claims, wherein the detection device is adapt-
ed for giving a detection signal when the moving part
is not correctly placed at the wanted position.
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Patentanspriiche

1.

Reifenaufbautrommel mit Umschlagmechanismus
zur Benutzung beim Aufbau eines unvulkanisierten
Reifens mit Gummi-Reifenkomponenten (t), mit zwei
Woulstkernen (b), wobei die Reifenaufbautrommel
aufweist:

ein Basisteil mit einer zentralen Trommelwelle
(1

zwei um die Welle angeordnete und voneinan-
der beabstandete Ringsegmente (13) zum Tra-
gen der Wulstkerne (b);

eine Expansionsvorrichtung zum radialen Aus-
dehnen des Teils der sich innerhalb der Ring-
segmente befindenden Reifenkomponenten;
zwei Satze von sich in einer Startposition axial
erstreckenden Armen (14), die auf beiden Sei-
ten aullerhalb der Ringsegmente angeordnet
sind, wobei die Arme an einem ersten freien u-
Reren Ende zu den Ringsegmenten orientiert
ein Umschlagteil (11) aufweisen und an einem
zweiten gegenlberliegenden &ufleren Ende
schwenkbar an einer axial verschiebbaren Arm-
stlitze (17) angeordnet sind,

eine Verschiebevorrichtungzum einenzum Ver-
schieben der Armstiitzen (17)in eine erste Rich-
tung, um die zweiten auleren Enden der beiden
Satze von Armen (14) axial aufeinander zu zu-
bewegen, wobei die Arme in radialen Ebenen
von der Startstellung in eine Kippstellung kipp-
bar sind, um in der Folge die ersten dulieren
Enden axial und radial zu bewegen, um den Tell
der auBerhalb der Ringsegmente liegenden
Reifenkomponenten gegen den ausgedehnten
innerhalb der Ringsegmente liegenden Teil der
Reifenkomponenten zu driikken, und zum an-
deren zum Verschieben der Armstiitzen (17) in
einer zweiten Richtung, entgegengesetzt zur er-
sten Richtung, um die Arme (14) axial ausein-
ander von der Kippstellung in die Startposition
zu bewegen,

eine Detektionseinrichtung zum Detektieren, ob
mindestens ein bewegliches Teil der Reifenauf-
bautrommel in einer gewiinschten Position ist,

dadurch gekennzeichnet, dass die Detektionsein-
richtung eine Druckluftquelle (23) und einen mit der
Druckluftquelle verbundenen oder verbindbaren
Luftkanal (20) aufweist, wobei der Luftkanal eine Off-
nung (k2) aufweist, und wobei das bewegliche Teil,
wenigstens an oder in der Nahe der gewlinschten
Position, mit der Offnung zum Anpassen oder An-
dern eines Flusses und/oder eines Drucks im Luft-
kanal gekoppelt ist, wobei die Detektionseinrichtung
ferner einen Fluss- und/oder Druckmesser (F, P)
zum Messen des Flusses und/oder bzw. des Druk-
kes, in dem Luftkanal aufweist.
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2,

10.

1.

12.

Reifenaufbautrommel nach Anspruch 1, wobei das
bewegliche Teil, wenigstens an oderin der Nahe der
gewiinschten Position, an eine Kontaktflache von ei-
nem Anschlag (22) in einer im wesentlichen abdich-
tend Weise stoRt, wobei der Luftkanal auf oder in
der Kontaktoberfliche des Anschlagteils miindet.

Reifenaufbautrommel nach Anspruch 2, wobei der
Luftkanal zumindest teilweise durch den Anschlag
(22) verlauft.

Reifenaufbautrommel nach Anspruch 2 oder 3, wo-
bei die Detektionseinrichtung ferner eine Sicher-
heitshilse mit einer Vorspannfeder aufweist, wobei
die Sicherheitshiilse mittels der Vorspannfederin ei-
ner im Wesentlichen dichtenden Weise gegen die
Kontaktflache gedriickt wird, und wobei das beweg-
liche Teil, zumindest an oder in der Nahe der ge-
wiinschten Position, mitder Sicherheitshiilse gekop-
pelt ist.

Reifenaufbautrommel nach Anspruch 4, wobei das
bewegliche Teil, zumindest an oder in der Nahe der
gewinschten Position, an die Sicherheitshiilse
stoRt.

Reifenaufbautrommel nach Anspruch 5, wobei das
bewegliche Teil, zumindest an der gewlinschten Po-
sition, an die Sicherheitshiilse in einer kraftlosen
Weise stoft.

Reifenaufbautrommel nach Anspruch 4, 5 oder 6,
wobei der Luftkanal durch einen Teil der Sicherheits-
hilse verlauft.

Reifenaufbautrommel nach einem der vorhergehen-
den Anspriiche, wobei der Fluss- und/oder Druck-
messer in einem Hauptgehause (4) der Reifenauf-
bautrommelund/oder neben derzentralen Trommel-
welle (1) angeordnet ist.

Reifenaufbautrommel nach einem der vorhergehen-
den Anspriiche, wobei das bewegliche Teil minde-
stens eines der Ringsegmente (13) aufweist.

Reifenaufbautrommel nach einem der vorhergehen-
den Anspriiche, wobei das bewegliche Teil zumin-
dest einen der Arme, eine Armstitze oder die Ver-
schiebevorrichtung aufweist.

Reifenaufbautrommel nach Anspruch 10, dadurch
gekennzeichnet, dass die Detektionsvorrichtung
(15, 20, F, P) dazu eingerichtet ist, zu detektieren,
ob die Arme (14) in der Startposition sind, und um
ein Detektionssignal zum Anzeigen zu geben, ob die
Arme in der Startposition sind oder nicht.

Reifenaufbautrommel nach Anspruch 1, wobei die
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Verschiebevorrichtung Zug-/Schubstangen (101,
103, 105, 107) umfasst, die sich im Wesentlichen
parallel zu einer Mittellinie (h) der Trommelwelle (1)
in ein Hauptgehause (4) der Reifenaufbautrommel
hinein erstrecken, wobei in diesem Hauptgehause
ein Antriebsmechanismus (9, 10) angeordnet ist, mit
welchem die Zug-/Schubstangen (101, 103, 105,
107) operativ gekoppelt sind, und wobei in dem
Hauptgehause eine Detektionsvorrichtung zum De-
tektieren angeordnet ist, ob mindestens eine der
Zug/Schubstangen der Reifenaufbautrommel in der
gewiinschten Position ist.

Reifenaufbautrommel nach Anspruch 12, wobei die
Detektionseinrichtung einen in dem Hauptgehause
angeordneten elektrischen Kontakt (15) aufweist.

Reifenaufbautrommel nach einem der vorhergehen-
den Anspriiche, wobei die Detektionseinrichtung fer-
ner einen in der Reifenaufbautrommel angeordnet
elektrischen Kontakt aufweist.

Reifenaufbautrommel nach einem der vorhergehen-
den Anspriiche, wobeidie Detektionseinrichtung da-
fur eingerichtet ist ein Detektionssignal zu geben,
wenn das bewegliche Teil nicht korrekt an der ge-
wulnschten Position positioniert ist.

Revendications

Tambour de conformation de pneumatique avec mé-
canisme de retournement destiné a étre utilisé pour
conformer un pneumatique non vulcanisé a l'aide de
composants de pneumatique en caoutchouc (t) avec
deux tringles (b), dans lequel le tambour de confor-
mation de pneumatique est prévu avec :

une partie de base ayant un arbre de tambour
central (1) ;

deux segments de bague (13) placés autour de
'arbre et espacés I'un de l'autre, pour supporter
les tringles (b) ;

un dispositif d’expansion pour expanser radia-
lement la partie des composants de pneumati-
que situés a l'intérieur des segments de bague ;
deux ensembles, dans une position de départ,
de bras (14) s’étendant de maniéere axiale qui
sontplacés de chaque cété al'extérieur des seg-
ments de bague, dans lequel au niveau d'une
premiére extrémité externe libre orientée vers
les segments de bague, les bras sont prévus
avec un premier élément de retournement (11),
et au niveau d’'une seconde extrémité externe
opposée, ils sont articulés par rapport a un sup-
portde bras (17) pouvant se décaler de maniére
axiale,

un dispositif de décalage, d’'une part, pour dé-
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1"

caler, dans une premiere direction, les supports
de bras (17) pour déplacer les secondes extré-
mités externes des deuxensembles de bras (14)
axialement'un vers l'autre, dans lequel les bras
peuvent étre inclinés dans des plans radiaux a
partir de la position de départ jusqu’a une posi-
tion d’inclinaison pour déplacer, par consé-
quent, de maniére axiale et radiale, les premie-
res extrémités externes tout en comprimant la
partie des composants de pneumatique situés
a I'extérieur des segments de bague contre la
partie expansée des composants de pneumati-
que situés a l'intérieur des segments de bague,
et d’autre part, pour décaler, dans une seconde
direction opposée a la premiére direction, les
supports de bras (17) afin de déplacer les bras
(14) axialement a distance, a partir de la position
d’inclinaison jusqu’a la position de départ,

un dispositif de détection pour détecter si au
moins une partie mobile du tambour de confor-
mation de pneumatique est dans une position
voulue,

caractérisé en ce que, le dispositif de détection
comprend une source d’air comprimé (23) et un ca-
nal d’air (20) raccordé ou pouvant étre raccordé avec
la source d’air comprimé, dans lequel le canal d’air
comprend une ouverture (k2), etdans lequel la partie
mobile, au moins dans ou a proximité de la position
voulue, est couplée a I'ouverture pour ajuster ou mo-
difier un écoulement et/ou une pression dans le ca-
nal d’air,

dans lequel le dispositif de détection comprend en
outre un débitmétre et/ou un pressiometre (F, P)
pour mesurer I'écoulement et/ou la pression respec-
tivement, dans le canal d’air.

Tambour de conformation de pneumatique selon la
revendication 1, dans lequel la partie mobile, au
moins dans ou a c6té de la position voulue, vient en
butée contre une surface de contact d’une partie de
butée (22) d’'une maniére sensiblement étanche,
dans lequel le canal d’air débouche sur ou dans la
surface de contact de la partie de butée.

Tambour de conformation de pneumatique selon la
revendication 2, dans lequel le canal d’air s’étend au
moins partiellement a travers la partie de butée (22).

Tambour de conformation de pneumatique selon la
revendication 2 ou 3, dans lequel le dispositif de dé-
tection comprend en outre une douille de sécurité
avec un ressort de prés-contrainte, dans lequel la
douille de sécurité est comprimée contre la surface
de contact d’'une maniére sensiblement étanche au
moyen du ressort de prés-contrainte, et dans lequel
la partie mobile, au moins dans ou a cété de la po-
sition voulue, est couplée a la douille de sécurité.
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Tambour de conformation de pneumatique selon la
revendication 4, dans lequel la partie mobile, au
moins dans ou a c6té de la position voulue, vient en
butée contre la douille de sécurité.

Tambour de conformation de pneumatique selon la
revendication 5, dans lequel la partie mobile, au
moins dans la position voulue vient en butée contre
la douille de sécurité sans force.

Tambour de conformation de pneumatique selon la
revendication 4, 5 ou 6, dans lequel le canal d’air
s’étend a travers une partie de la douille de sécurité.

Tambour de conformation de pneumatique selon
I'une quelconque des revendications précédentes,
dans lequel le débitmétre et/ou le pressiometre est
(sont) placé(s)dans un boitier principal (4) du tam-
bour de conformation de pneumatique et/ou espacé
(s) de I'arbre de tambour central (1).

Tambour de conformation de pneumatique selon
I'une quelconque des revendications précédentes,
dans lequel la partie mobile comprend au moins I'un
des segments de bague (13).

Tambour de conformation de pneumatique selon
I'une quelconque des revendications précédentes,
dans lequel la partie mobile comprend au moins I'un
parmi les bras, un support de bras ou le dispositif de
décalage.

Tambour de conformation de pneumatique selon la
revendication 10, caractérisé en ce que le dispositif
de détection (15 ; 20, F, P) est adapté pour détecter
si les bras (14) sont dans la position de départ, et
pour produire un signal de détection indiquant si les
bras sont dans la position de départ ou pas.

Tambour de conformation de pneumatique selon la
revendication 1, dans lequel le dispositif de décalage
comprend des tiges de traction/poussée (101, 103,
105, 107) qui s’étendent sensiblement parallélement
aun axe central (h) de I'arbre de tambour (1) jusqu’a
l'intérieur d’'un boitier principal (4) du tambour de
conformation de pneumatique, dans lequel boitier
principal, on place un mécanisme d’entrainement (9,
10) avec lequel les tiges de traction/poussée (101,
103, 105, 107) sont opérationnellement couplées et
dans lequel, dans le boitier principal, on place un
dispositif de détection pour détecter siau moins'une
des tiges de traction/poussée du tambour de confor-
mation de pneumatique est dans la position voulue.

Tambour de conformation de pneumatique selon la
revendication 12, dans lequel le dispositif de détec-
tion comprend un contact électrique (15) agencé
dans le boitier principal.
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Tambour de conformation de pneumatique selon
I'une quelconque des revendications précédentes,
dans lequel le dispositif de détection comprend en
outre un contact électrique agencé dans le tambour
de conformation de pneumatique.

Tambour de conformation de pneumatique selon
I'une quelconque des revendications précédentes,
dans lequel le dispositif de détection est adapté pour
donner un signal de détection lorsque la partie mo-
bile n’est pas correctement placée dans la position
voulue.



EP 2 403 710 B1

vi DI

] €01 ¢op
_ — o:“ﬁz \ |

..................................

IR

- e

OO

\..
i

| Y m |
1 | ¢oﬁ/
| ! 201

13



EP 2 403 710 B1

14



EP 2 403 710 B1

J1 ‘Bl

15



EP 2 403 710 B1

e

OX
SRR

-

16



EP 2 403 710 B1

¢ '9ld

Hx

7/////////////////%%%2\

17



EP 2 403 710 B1

£ DId

ﬁx

AR /////////%w/////,/////////%u

\\ \\

18



EP 2 403 710 B1

X

Y

<, 2y

< s i
& %

S “ \... \.\
(o \\ /s & b
(S

gy o o &
Sy S iy
o ' g o
/ £ - 4 o
\. <,
g - .\ “
\\ o ) i -
..\. v..ﬂ‘ u\. g \% g ¢
. £ o
K Ry Ky
s g & & i
f /. /.

19



ﬂx

I

iy g
¢..\. \.
5 4

EP 2 403 710 B1

.\\
s -~
s \\ o~
- J 7 ey
o ..‘.\ ....... /
S
o y g
= /. &
gy Ry & <
- 7 -
& < y -~
Ry ~
o iy s,
o /&
~ &
- & 5
..\ o < &
Y
o ¢ f

20



EP 2 403 710 B1

%x

...x... .\-
< «.\
7
& y .. \\\\
g /s
g g
/s y /7
ey y
) g
o o 7 @
& o <
4 ¢ ; 4
...\«. %\x\ o J
4 & /e & 4

iy g’y

21



EP 2 403 710 B1

~8¢2

AR SRS b LA SR T, Rt
SRS SN

81

22



EP 2 403 710 B1

]
4

23



EP 2 403 710 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2008296407 A [0002] « EP 1562738 A [0005]

24



	bibliography
	description
	claims
	drawings

